Status epilepticus differentially alters AMPA and kainate receptor subunit expression in mature and immature dentate granule neurons.
There is an increase in the birth of dentate granule neurons after status epilepticus (SE) and there are concurrent alterations in neurotransmitter receptor expression that may contribute to the development of spontaneous seizures. To determine whether newborn and/or mature dentate granule neurons have altered neurotransmitter receptor expression after SE, we dissected individual immature, PSA-NCAM-expressing, or mature, NeuN-expressing, dentate granule neurons 2 weeks after lithium-pilocarpine-induced SE in postnatal day 20 rats. Amplified single-cell RNA was used to probe reverse Northern blots containing alpha-amino-3-hydroxy-5-methyl-4-isoxazole propionic acid (AMPA) and kainate neurotransmitter receptor subunits. Two weeks after lithium-pilocarpine-induced SE there were increases in AMPA GluR2 and kainate KA2 subunit mRNA and decreases in AMPA GluR3 and kainate GluR6 receptor subunit mRNA levels in mature dentate granule neurons. In contrast, only the kainate GluR6 subunit expression was reduced in immature dentate granule neurons after SE. Alterations in transcription of excitatory amino acid receptor subunits after SE occur primarily in the mature population of dentate granule neurons. Our findings suggest that neurotransmitter receptor gene expression is altered differently in immature and mature dentate granule neurons following SE, and may result in differential contributions of these two groups of dentate granule neurons to the subsequent development of epilepsy.